Cyclooxygenases in rat Leydig cells: effects of luteinizing hormone and aging.
Previous studies suggested that increased Leydig cell cyclooxygenase (COX)2 expression may be involved in the reduced testosterone production that characterizes aged Leydig cells. Our objective herein was to further elucidate the relationships among LH stimulation, Leydig cell COX2 and COX1 expression, aging, and testosterone production. Incubation of Leydig cells from young or aged rats with LH or dibutyryl cAMP resulted in increases in both intracellular COX2 protein expression and testosterone production. COX1 expression did not respond to LH or dibutyryl cAMP. Incubation of adult cells with a protein kinase A inhibitor suppressed the stimulatory effects of LH on COX2 and testosterone production. Short-term incubation of Leydig cells with TGF-alpha or IL-1beta also increased COX2 protein levels; IGF-I had no effect. In vivo, LH also was found to stimulate both COX2 and testosterone, but not COX1. As reported previously, COX2 expression was greater in old than in young cells, and old Leydig cells responded to inhibition of COX2 in vitro with increased testosterone production. However, the effects of the COX2 inhibitors were not restricted to old cells; young Leydig cells also responded to COX2 inhibition with increased testosterone production. This and the observation that the incubation of young or old cells with LH resulted in increased COX2 and testosterone production in both cases suggests that the relationship between COX2 and testosterone production is not unique to aged Leydig cells. Moreover, the close correlation between increases in COX2 and testosterone in LH-stimulated young and aged Leydig cells is difficult to reconcile with the contention that the increased expression of COX2 in aged cells is responsible for age-related suppression of Leydig cell testosterone production.